Functional activity of allatotropin and allatostatin in the pupal stage of a holometablous insect, Tribolium castaneum (Coleoptera, Tenebrionidae).
Allatotropin (AT) and allatostatin (AS) neuropeptides are known to regulate the biosynthesis of juvenile hormones (JH) in insects. Furthermore, they possess myoregulatory and other activities in a wide range of insect species. The genome of Tribolium castaneum encodes two AS and one AT precursors. Here we cloned the cDNAs of the precursors, followed their expression patterns during the pupal stage, and established their putative roles in adult development and oviposition of the females using RNA interference (RNAi). Cloning of the cDNA and gene structure analyses of the Tc-AT gene confirmed that the gene is expressed in three mRNA isoforms. Real-time PCR data demonstrate that the Tc-AT isoforms and the AS genes, Tc-AS C and Tc-AS B, are expressed in discerning developmental and tissue-specific patterns. Single injections of dsRNAi (targeted against the Tc-AT, Tc-AS C, and Tc-AS B, respectively), into young pupae resulted in abnormal adult phenotypes, whereby about half of the animals (P1 phenotype) looked relatively normal, but the females laid low numbers of eggs. The other halves (P2) exhibited strong developmental defects with abnormal duration of the pupal stage, abnormal head and body sizes, short elytra, and incomplete sclerotization. Moreover, these females deposited no eggs and died within one week after emergence. Individual silencing of the Tc-AT mRNA isoforms showed that Tc-AT3 had the most disruptive influence on adult development and fecundity of the females. Our findings clearly indicate a significant role of AT and AS neuropeptides in the pupa. The distinct mechanisms of action, however, remain to be determined.